Sliding mode control is known to be robust against parameter uncertainties and external disturbances. Based on the dynamic equation of motion, a sliding mode controller is designed to solve this problem. However, for the sliding surface to be attractive, a switching function is used in the control law, which caused chattering of the control signal. In order to avoid this, a boundary layer method is considered in the modified controller. So this paper proposes new boundary layer designs that resolve the problem in control accuracy and control signal smoothness in sliding mode control. The propose design improve the system state to almost zero with no chattering in the control signals.
INTRODUCTION
The attitude of a satellite can be as important to control as its position. The motion is given by the satellite body rotation with respect to different frames of motion. This research starts by choosing the suitable methods that can be apply and to get the suitable nonlinear mathematical model of satellite attitude is described by the dynamic equations of motion and kinematic equations of motion. There are a several methods that can be used to determine the controller. For spacecraft, sliding mode control is widely used in design control system. It has features like disturbance rejection, uncertainty insensitivity, strong robustness and fast response. 
MATHEMATICAL MODEL OF SATELLITE ATTITUDE DYNAMICS
In a two-component gel, it is easy to modify the molecular structure of either of the two components. The modeling of changing angular position and orientation rate of satellite, due to external forces acting on the body is known as attitude dynamics as shown in Figure 1 . The satellite dynamics model describes the dependences between external torques and the satellite's angular velocity. The attitude motion of the satellite is modeled by the Euler equation for the motion of a rigid body under the influence of external torques. The total external torques acting on the body is equal to the inertial momentum change of the system. In this section the dynamic equation for general satellite with momentum exchange devices like reaction wheels for example will be developed. Thus, the attitude dynamics equation of satellite in the satellite body frame is derived from Euler's moment equation (1): (1) is denotes the external torque, is breakdown into two principal parts; Tc, control torques can be used for controlling the attitude motion of the satellite; and Td, those torques due to the different disturbing environmental phenomena. The momentum of the entire system is divided into the angular momentums of the rigid body, and the moment exchanges devices . Finally, ω is the angular velocity vector of the body frame with respect to inertial frame. The general equation of motion becomes:
The angular velocity of the satellite, expressed in the body axes is given by:
And its first derivative:
Where the Euler angles Ø, θ, and φ are the rotational angles about the XB, YB and ZB axis, respectively. While ω0, is the orbital angular velocity of the satellite. 
SLIDING MODE CONTROLLER DESIGN
Consider the second order linear dyna
Where the state variable vector, uncertainty is∆ is possibly time-varying, and d an unknown disturbance. Note that one can always perform a state transformation such that the controllable pair (A,B) is in the controller canonical form
The objective of sliding mode control is to regulate the state x in (7) to zero, and this is achieved by a twostage control design.
Design of the Sliding Variable
Augmented state are define as
Next, the differential equation (8) and (10) 
Design of the Control Input
The stable state space equation (5) suggest that if the sliding variable s can driven to zero by some control design, the state z will decay to zero. Therefore, the switching sliding mode control to drive s to zero shown (14) Where , s is the sliding variable, and is the switching function, and finally, and represent the boundary layer function
In which .
RESULT
This section, a simulation using MATLAB software is carried out to demonstrate the a. State dependant boundary layer control b. Constant/Decaying-width boundary layer control
The satellite considered in the simulation is a minisatellite of Malaysia, RazakSAT. The satellite characteristics of RazakSAT are given in the Table 1 , which is was provided by Astronautic Technology Sdn Bhd (ATSB), the Malaysian company who's incharged for RazakSAT's mission. The comparison is made between the statedependant boundary layer and constant/decayingwidth boundary layer control. The results show in Figure  2 
CONCLUSION
This paper is proposes a new boundary layer design that resolves the long existent design dilemma in sliding mode control between the requirement of control accuracy and control signal smoothness. The elimination of chattering effect in Sliding Mode Control by using state-dependent boundary layer method is chosen. This technique will manipulated the state variables as the component to determine the boundary layer width depends on its current state value as the main concept. Besides that, this improved existing state-dependent boundary layer method is proven capable in handling multiples types of disturbances and most importantly this method also able to reduce the chattering effect inside boundary layer while maintaining the robustness of the attitude control of Mini-Satellite. As for chattering problem, state dependent boundary layer method is use to eliminates of chattering effect. 
